INTRODUCTION
Turbulent fluctuations generally cover a broad spectrum of length scales and time scales. Turbulence in the differentpart of the spectrum-reacts differentlyto changes in the environment. The production of the turbulent kinetic energy due to the deformation of the mean flow is governed by the low wavenumber, or largescale,fluctuations.Energy cascades to smaller eddies through the vortex stretching mechanism.
The dissipationof turbulent kinetic energy is mostly associated with the high wavenumber, 
ANALYSIS

Mean flow equations
The flow properties (say, ¢) axe decomposed into two parts: a mean value and a fluctuation with respect to the mean value. That is,
(1.e) = + ,"
( This process enhances the vortex stretching mechanism and increases the spectral energy transfer. The passage of the vortical structures through shock waves may also generate small eddies bypassing the usual route of the vortex stretching mechanism that has already been enhanced. These processes may then cause the spectrum to depart locally from equilibrium. Another mechanism that may also contribute to the non-equilibrium spectrum or the creation of vorticity is strongly related to the pressure fluctuation. It has been shown 12'14 that substantial vorticity is created by the barocliuic terms. The creation of vorticity, however, occurs mainly at the shock wave.
A sketch of the turbulent energy spectrum is shown in Figure  1 . As was de- 
The model equations reflect the idea that the rate of change of a turbulent quantity, 
where the rate of energy transfer out of the large scale, ee, serves as a source term in the equation for the small-scale turbulent kinetic energy.
The turbulent eddy viscosity can then be expressed as Since the Reynolds shear stress appears in the mean momentum equations and directly influences the development of the mean flow, it is interesting to see how its peak value varies as a function of Me. In Figure  8, 9 agrees well with the measurement. The predicted and the measured peak Reynolds shear stresses for this case have already been included in Figure 8 .
SUMMARY
The Figure  1 . The division of energy spectrum adopted by the present multiple-scale model. 
